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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an exchange 
thread drawing device for a sewing machinej allowing an 
easy subsequent recovery work, even upon the 
occurrence of a failure of connecting original thread to 
exchange thread, and ensuring high sewing work 
efficiency, regarding the exchange thread drawing 
device for a sewing machine where exchange thread is 
drawn from a bobbin and passed through a needle eye 
by drawing original thread therefrom after the connection 
thereof to the exchange thread for the exchange of 
needle thread. 

SOLUTION: A driving gear 9 and a driven gear 1 1 draw 
original thread T1 from a needle eye 301, and exchange 
thread T2 connected at the cut end T1 1 of the original 
thread T1 and the leading end T21 thereof in a thread passage between a bobbin and the 
needle eye 301 is thereby drawn from the bobbin for being passed through the needle eye 
301. A knot detector 15 detects that no connection is made between the threads T1 and T2 at 
a drawing process. When this non-connected state is detected, CPU causes the driving and 
driven gears 9 and 11 to stop drawing of the original thread T1 and then stops the progress of 
a subsequent sewing process. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated'by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS • • . , ; 

[Claim(s)] "' - ... , 

[Claim 1] Exchange thread cash-drawer equipment of a sewing machine characterized by providing toe 
following The threader section which pulls out exchange thread connected by amputation stump section • 
[ of former thread cut in a thread path between a bobbin and a pinholing ], and thread cash-drawer edge 
side from a bobbin side by pulling out said former thread from said pinholing, and lets it pass to a 
pinholing A detecting element which detects that this connection was not made after connection of said 
both thread It is the control section which stops a cash drawer of said former thread twisted in said , 
threader section, and a subsequent sewing activity when it is detected that this connection was not made. 

[Claim 2] The threader section which pulls out exchange thread connected by amputation stump section 
[ of former thread cut in a thread path between a bobbin and a pinholing ], and thread cash-drawer edge 
side from a bobbin side by pulling out said former thread from said pinholing, and lets it pass to a 
pinholing, It has a detecting element which detects that this connection was made after connection of 
said both thread. Said threader section Exchange thread cash-drawer equipment of a sewing machine 
which is what lets said exchange thread pass to said pinholing by leading a portion of said former thread 
passed [ pinholing ] from said pinholing, and pulling out predetermined thread length set up beforehand 
from said pinholing after said connection is detected. 

[Claim 3] Exchange thread cash-drawer equipment of a sewing machine characterized by providing the 
following The threader section which pulls out exchange thread connected by amputation stump section 
[ of former thread cut in a thread path between a bobbin and a pinholing ], and thread cash-drawer edge 
side from a bobbin side by pulling out said former thread from said pinholing, and lets it pass to a 
pinholing It is the detecting element which is equipped with the prehension section which catches a 
portion of said former thread passed [ pinholing ], and detects fluctuation of tension which said threader 
section pulls out said former thread from said pinholing by driving said prehension section in said seized 
condition after connection of said both thread, and said prehension section receives from said former 
thread during said former thread cash-drawer activity. It is the control section which stops a cash drawer 
of said former thread twisted in said threader section, and a subsequent sewing activity when this tension 
fluctuation changes into a predetermined condition. 

[Claim 4] Exchange thread cash-drawer equipment of a sewing machine characterized by providing the 
following The threader section which pulls out exchange thread connected by amputation stump section 
[ of former thread cut in a thread path between a bobbin and a pinholing ], and thread cash-drawer edge 
side from a bobbin side by pulling out said former thread from said pinholing, and lets it pass to a 
pinholing The thread cutting section which leaves predetermined length and cuts thread [ finishing / said 
pinholing passage ] from said pinholing after this threader A thread length controller which adjusts this 
predetermined thread length left behind 

[Claim 5] Said threader section is exchange thread cash-drawer equipment of a sewing machine 
according to claim 4 equipped with a thread length controller which adjusts said predetermined thread 
length. 
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[Claim 6] Exchange thread cash-drawer equipment of a sewing machine characterized by providing the 
following The threader section which pulls out exchange thread connected by amputation stump section 
[ of former thread cut in a thread path between a bobbin and a pinholing ], and thread cash-drawer edge 
side from a bobbin side by pulling put said former thread from said pinholing, and lets it pass to a 
pinholing The thread cutting section which leaves predetermined length and cuts thread after this 
threader and said pinholing passage from said pinholing Thread with which it was cut off after this 
cutting is attracted, and is collected and cut off, and it is a thread stripping section. 
[Claim 7] Exchange thread connected by amputation stump section [ of former thread cut in a thread 
path between a bobbin and a pinholing ], and thread cash-drawer edge side It has the threader section 
which pulls out from a bobbin side by pulling out said former thread from said pinholing, and it lets pass 
to a pinholing. This threader section Exchange thread cash-drawer equipment of a sewing machine 
equipped with the positioning section which catches a portion of former thread after said connection 
passed [ pinholing ] in the prehension section, drives this prehension section, pulls out said former 
thread from said pinholing, catches the pinholing side edge section of said former thread, and positions 
former thread prehension by said prehension section. 

[Claim 8] Exchange thread cash-drawer equipment of a sewing machine characterized by providing the 
following The threader section which pulls out exchange thread connected by amputation stump section 
[ of former thread cut in a thread path between a bobbin and a pinholing ], and thread cash-drawer edge 
side from a bobbin side by pulling out said former thread from said pinholing, and lets it pass to a 
pinholing The thread cutting section which leaves predetermined length and cuts thread [ finishing / said 
pinholing passage ] from said pinholing after this threader The positioning section which catches the 
pinholing side edge section of said former thread, sets a flow direction constant, gives predetermined 
tension to thread [ finishing / said pinholing passage ], and positions for said cutting 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation . 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION . ' ■ . , 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] After this invention connects the thread cash-drawer 
edge side of exchange thread the amputation stump section side of the former thread after cutting using a 
predetermined needle-thread swap device in the thread path between a bobbin and a pinholing, it pulls 
out the former thread after this connection from a pinholing, pulls out exchange thread from a bobbin 
side, and relates to a pinholing at the exchange thread cash-drawer equipment of the sewing machine 
through and for having and exchanging needle threads. 
[0002] ' 

[Description of the Prior Art] A needle thread is cut in the thread path between a bobbin and a pinholing, 
and it is indicated by JP,3-5834,B etc. about the needle-thrtead swap device which connects the thread 
cash-drawer edge side of exchange thread the amputation stump section side of the former thread after 
this cutting. 

[0003] Moreover, exchange thread is pulled out from a bobbin side by pulling out former thread from a 
pinholing after connection between former thread and exchanged thread, through and this pulled-out 
former thread portion are cut to a pinholing, and it is indicated by JP,5- 179560, A etd. about the 
exchange thread cash-drawer equipment for which a needle thread is exchanged. 
[0004] 

[Problem(s) to be Solved by the Invention] However, there were the following problems in the above- 
mentioned Prior art. 

[0005] Namely, if exchange thread tends to be pulled out from a bobbin side by pulling out former 
thread from a pinholing following on it and it is going to let it pass to a pinholing when connection of 
both thread goes wrong the amputation stump section side of the former thread after cutting at the 
connection production process by the side of the thread cash-drawer edge of exchanged thread Only 
former thread will be pulled out from a pinholing and pulls out exchange thread from a bobbin. If 
sewing by subsequent exchange thread is started before having to do the activity which carries out the 
threader of the inside of predetermined thread paths established, such as stitch balancing thread tension 
and a balance, to a pinholing by handicraft and doing this activity While a blind stitch has not been 
formed by it, a needle location will be made, a needle-location location will have to be returned to the 
original location, complicated rehabilitation works, such as a threader of exchange thread, will have to 
be performed, and sewing working efficiency will be reduced. 

[0006] Then, after connection between former thread and exchange thread, the purpose of this invention 
pulls out exchange thread from a bobbin side by pulling out former thread from a pinholing, and sets it 
to a pinholing to the exchange thread cash-drawer equipment of through and the sewing machine for 
which it has and a needle thread is exchanged. Even when connection between former thread and 
exchange thread goes wrong, a subsequent rehabilitation work is easy and is to have and offer the 
exchange thread cash-drawer equipment of a sewing machine with high sewing working efficiency. 
[0007] If there are few amounts of drawers from the pinholing of thread, it becomes impossible 
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moreover, to perform sewing in exchange thread after thread exchange after connection between former 
thread and exchange thread as another technical problem in pulling out former thread from a pinhohng 
and letting exchange thread pass to a pinholing, without exchange thread reaching to a pinholing. On the 
contrary, if it pulls out too much, from a pinholing, exchange thread will be pulled out superfluously and 
will be consumed vainly. , 
[0008] Then, another purpose of this invention is to offer the exchange thread cash-drawer .equipment of 
a sewing machine which can pull out exchange thread from a bobbin side and can prevent useless 
consumption of the positive exchange to exchange thread, and exchange thread after connection between 
former thread and exchange thread in the exchange thread cash-drawer equipment of through and the 
sewing machine for which it has and a needle thread is exchanged to a pinholing by pulling out former 
thread from a pinholing. : 
[0009] In connecting former thread and exchange thread in the thread path to a pinhohng, pulling out 
former thread from a pinholing as another technical problem, and letting exchange thread pass to a 
pinholing, the node of said both thread is caught in which location in a thread path, or there is a / 
possibility of becoming big friction at the time of passing a thread path. In especially a pinholing, the 
danger is high. In having left this, exchange thread does not reach to a pinholing or there is a possibility 
of producing the thread breakage. 

[00 1 0] Then, the node of former thread and exchange thread is caught in a thread path, or serves as big 
friction, exchange thread does not reach to a pinholing or another purpose of this invention is to offer the 
exchange thread cash-drawer equipment of a sewing machine which can prevent the situations, such as 
producing the thread breakage. 

[001 1] In pulling out exchange thread to a pinholing and cutting a former thread portion as another 
technical problem, there is a case where he wants to adjust the previous exchange thread length from a 
pinholing [ finishing / pinholing passage ] to a request according to the sewing purpose etc. 
[0012] Then, another purpose of this invention is to offer the exchange thread cash-drawer equipment of 
a sewing machine which pulls out exchange thread from a bobbin side by pulling out former thread from 
a pinholing and cuts through and the pulled-out former thread portion to a pinholing and which can 
adjust the previous exchange thread length from a pinholing [ finishing / pinholing passage ] to a request 
in the exchange thread cash-drawer equipment of a sewing machine. 

[00 1 3] Furthermore, even if another purpose of this invention adjusts the previous exchange thread 
length from a pinholing [ finishing / pinholing passage ] to a request, it is to offer the exchange thread 
cash-drawer equipment of the sewing machine by which former thread does not remain in the pomt of a 

mOl^the exchange webbing appearance of a sewing machine which pulls out exchange thread from a 
bobbin side because another purpose of this invention pulls out former thread from a pinholing, and cuts 
through and the pulled-out former thread portion to a pinholing - carrying out - equipment - setting - 
the breath injury of the former thread after cutting - it is in the easy thing for which a sewing machine 
carries out exchange webbing appearance, and equipment is offered. 

[0015] Another purpose of this invention is to offer the exchange thread cash-drawer equipment of a 
sewing machine which ensures prehension of the former thread for pulling out former thread from a 
pinholing in the exchange thread cash-drawer equipment of a sewing machine which pulls out exchange 
thread from a bobbin side by pulling out former thread from a pinholing, and lets it pass to a pinhohng. 
[00 1 6] Another purpose of this invention is to offer the exchange thread cash-drawer equipment of a 
sewing machine which pulls out exchange thread from a bobbin side by pulling out former thread from a 
pinholing, and cuts through and the pulled-out former thread portion to a pinholing and which ensures 
cutting of a former thread portion in the exchange thread cash-drawer equipment of a sewing machine. 

[Means for Solving the Problem] A corresponding member and a corresponding sign in a gestalt of 
implementation of invention mentioned later also write in addition and explain above-mentioned The 
means for solving a technical problem. 

[0018] Invention according to claim 1 exchange thread (T2) connected by amputation stump section [ of 
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former thread (Tl) exit in a thread path between a bobbin and a pinholing (301) ], and thread cash- 
drawer edge side (Til) (T21) The threader section which pulls out from a bobbin side by pulling out 
said former thread from said pinholing, and it lets pass to a pinholing (a driver 9 and 1 1/knuckle 3 1 of 
collar gears), When it is detected that this connection was not made to a detecting element (the node 
detector 15, CPU22) which detects that this connection was not made after connection of said both 
thread It is exchange thread cash-drawer equipment of a sewing machine equipped with a control section 
(CPU22) which stops a cash drawer of said former thread twisted in said threader section, and a 
subsequent sewing activity. 

[0019] According to exchange thread cash-drawer equipment of a sewing machine according to claim 1, 
it detects that former thread and exchange thread were not connected, and since a cash drawer from a 
pinholing of former thread and a subsequent sewing activity are stopped, only former thread will be 
pulled out from a pinholing or the situation where the threader of the needle thread is not carried out to a 
pinholing is prevented. 

[0020] Therefore, according to exchange thread cash-drawer equipment of a sewing machine according 
to claim 1 , even when connection between former thread and exchange thread goes wrong, it is easy, 
and a subsequent rehabilitation work can have and can offer exchange thread cash-drawer equipment of 
a sewing machine with high sewing working efficiency. 

[0021] Invention according to claim 2 exchange thread (T2) connected by amputation stump section [ of 
former thread (Tl) cut in a thread path between a bobbin and a pinholing (301) ], and thread cash- 
drawer edge side (Tl 1) (T21) The threader section which pulls out from a bobbin side by pulling out 
said former thread from said pinholing, and it lets pass to a pinholitig (a driver 9 and 1 1/knuckle 31 of 
collar gears), It has a detecting element (the node detector 15, CPU22) which detects that this connection 
was made after connection of said both thread. Said threader section After said connection is detected, it 
is exchange thread cash-drawer equipment of a sewing machine which is what lets said exchange thread 
pass to said pinholing by leading a portion of said former thread passed [ pinholing ] from said 
pinholing, and pulling out predetermined thread length set up beforehand from said pinholing. 
[0022] By according to exchange thread cash-drawer equipment of a sewing machine according to claim 
2, detecting connection between former thread and exchange thread, and pulling out from a pinholing 
predetermined thread length set up beforehand after this detection* Since it lets exchange thread pass to a 
pinholing, the length of exchange thread which former thread is certainly pulled out by accommodation 
of predetermined thread length from a pinholing, and is pulled out from a pinholing can be prevented 
from becoming superfluous. 

[0023] Therefore, according to exchange thread cash-drawer equipment of a sewing machine according 
to claim 2, exchange thread cash-drawer equipment of a sewing machine which can prevent useless 
consumption of positive exchange to exchange thread and exchange thread can be offered. 
[0024] Invention according to claim 3 exchange thread (T2) connected by amputation stump section [ of 
former thread (Tl) cut in a thread path between a bobbin and a pinholing (301) ], and thread cash- 
drawer edge side (Til) (T21) The threader section which pulls out from a bobbin side by pulling out 
said former thread from said pinholing, and it lets pass to a pinholing (a driver 9 and 1 1/knuckle 31 of 
collar gears), It has the prehension section (a driver 9 and 1 1/knuckle 31 of collar gears) which catches a 
portion of said former thread passed [ pinholing ]. Said threader section It is what pulls out said former 
thread from said pinholing by driving said prehension section in said seized condition after connection 
of said both thread. A detecting element which detects fluctuation of tension which said prehension 
section receives from said former thread during said former thread cash-drawer activity (the rotation 
sensor 903, the thread thread take-up spring 41 , epilogue detector 42', CPU22), When this tension 
fluctuation changes into a predetermined condition, it is exchange thread cash-drawer equipment of a 
sewing machine equipped with a control section (CPU22) which stops a cash drawer of said former 
thread twisted in said threader section, and a subsequent sewing activity. 

[0025] According to exchange thread cash-drawer equipment of a sewing machine according to claim 3, 
a portion of former thread passed [ pinholing ] is caught in the prehension section. Since a cash drawer 
of former thread from a pinholing is stopped when fluctuation of tension which pulls out former thread 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 2/1 3/2004 



Page 4 of 12 



from a pinholing by driving this prehension section, and the prehension section receives from former 
thread changes into a predetermined condition A case where a node of former thread and exchange 
thread was caught in a thread path, or becomes big friction can be detected as unusual tension 
fluctuation, and a sewing activity of a cash drawer of former thread from a pinholing or after that can be 

[6026rrherefore, according to exchange thread cash-drawer equipment of a sewing machine according 
to claim 3, a node of former thread and exchange thread is caught in a thread path, or serves as big 
friction, exchange thread cannot reach to a pinholing or exchange thread cash-drawer equipment of a 
sewing machine which can prevent the situations, such as producing thread breakage, can be offered. 
r0027] Invention according to claim 4 exchange thread (T2) connected by amputation stump section [ of 
former thread (Tl) cut in a thread path between a bobbin and a pinholing (301) ], and thread cash- 
drawer edge side (Tl 1) (T21) The threader section which pulls out from a bobbin side by pulling out 
said former thread from said pinholing, and it lets pass to a pinholing (a driver 9 and collar gear 1 1), It is 
exchange thread cash-drawer equipment of a sewing machine equipped with the thread cutting section 
(Metz 12) which leaves predetermined length and cuts thread [ finishing / said pinholing passage ] from 
said pinholing, and thread length controllers (volume 161, Metz 12, setscrew 122, etc.) which adjust this 
predetermined thread length left behind after this threader. 

[0028] According to exchange thread cash-drawer equipment of a sewing machine according to claim 4, 
exchange thread cash-drawer equipment of a sewing machine which can adjust the previous exchange 
thread length from a pinholing [ finishing / pinholing passage ] to a request can be offered by thread 

length controller. '•■ '■ , ' 

[0029] In this case, if a thread length controller (volume 161) which adjusts the cash-drawer length of 
exchange thread by said threader section is prepared (claim 5), even if it adjusts the previous exchange 
thread length from a pinholing to a request, former thread will not remain in the point of a pinholing, or 
will not make exchange thread useless superfluously. _ 
[0030] Invention according to claim 6 exchange thread (T2) connected by amputation stump section [ ot 
former thread (Tl) cut in a thread path between a bobbin and a pinholing (301) ], and thread cash- 
drawer edge side (Tl 1) (T21) The threader section which pulls out from a bobbin side by pulling out 
said former thread from said pinholing, and it lets pass to a pinholing (a driver 9 and collar gear 1 1), It is 
exchange thread cash-drawer equipment of a sewing machine which attracts and collects the thread 
cutting section (Metz 12) which leaves predetermined length and cuts thread after this threader and said 
pinholing passage from said pinholing, and thread with which it was cut off after this cutting and which 
cut off and is equipped with a thread stripping section (a bulb 144, vacuum generator 149). 
[0031] since thread with which a sewing machine according to claim-6 carried out exchange webbing 
appearance, and it was cut off after cutting according to equipment is attracted and collected - a breath 
injury of the remaining thread after cutting ~ an easy sewing machine can carry out exchange webbing 
appearance, and equipment can be offered. 

[0032] Invention according to claim 7 exchange thread connected by amputation stump section [ ot 
former thread cut in a thread path between a bobbin and a pinholing ■], and thread cash-drawer edge side 
It has the threader section (a driver 9 and collar gear 1 1) which pulls out from a bobbin side by pulling 
out said former thread from said pinholing, and it lets pass to a pinholing. This threader section A 
portion of former thread after said connection passed [ pinholing ] is caught in the prehension section (a 
driver 9 and collar gear 1 1). It is exchange thread cash-drawer equipment of a sewing machine equipped 
with the positioning section (thread clamp 14) which drives this prehension section, pulls out said 
former thread from said pinholing, catches the pinholing side edge section of said former thread, and 
positions former thread prehension by said prehension section. _ 
[0033] According to exchange thread cash-drawer equipment of a sewing machine according to claim 7, 
since the pinholing side edge section of former thread is caught and positioning for former thread 
prehension by the prehension section is performed, exchange thread cash-drawer equipment of a sewing 
machine which ensures prehension of former thread for pulling out former thread from a pinholing can 
be offered. 
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[0034] Invention according to claim 8 exchange thread (T2) connected by amputation stump section [ of 
former thread (Tl) cut in a thread path between a bobbin and a pinholing (301) ], and thread cash- 
drawer edge side (Tl 1) (T21) The threader section which pulls out from a bobbin side by said pinholing , 
to said former thread drawer ******, and it lets pass to a pinholing (a driver 9 and collar gear 11), The 
thread cutting section which leaves predetermined length and cuts thread [ finishing / said pinholing 
passage ] from said pinholing. after this threader (Metz 12), It is exchange thread cash-draWer equipment 
of a sewing machine which caught the pinholing side edge section (T12) of said former thread, set a 
flow direction constant, gave predetermined tension to thread [ finishing / said pinholing passage ], and 
is equipped with the positioning section (thread clamp 14) which positions for said cutting. 
[0035] According to exchange thread cash-drawer equipment of a sewing machine according to claim 8, 
since the pinholing side edge section of former thread is caught, a flow direction can be set constant, 
predetermined tension can be given to thread [ finishing / pinholing passage ] and it can position for 
cutting by the side of former thread, exchange thread cash-drawer equipment of a sewing machine which 
ensures cutting of a former thread portion can be offered. 
[0036] , 
[Embodiment of the Invention] 

[Gestalt 1 of implementation of invention] A configuration is explained first. 

[0037] Drawing 1 is the perspective diagram of the exchange thread cash-drawer equipment 1 which is 
the gestalt 1 of implementation of this invention. 

[0038] A sign 2 is an automatic sewing sewing machine, and exchange thread cash-drawer equipment 1 
is formed in the head of this sewing machine. 

[0039] Although detailed explanation is omitted, a predetermined needle-thread swap device (illustration 
abbreviation) is formed in the automatic sewing sewing machine 2, and this needle-thread swap device 
cuts a needle thread in the thread path between a bobbin (illustration abbreviation) and the pinholing 301 
of a needle 3, and connects the thread cash-drawer edge side T21 of exchange thread T2 the amputation 
stump section side Tl 1 of the former thread Tl after this cutting. What is indicated by JP,3-5834,B etc. 
as a needle-thread swap device 2 can be used. A sign TO is the node of both thread Tl and T2. 
[0040] The pinholing 301 lets former thread Tl pass through the predetermined thread path. The balance 
6 is formed in this thread path at stitch balancing thread tension A; tension thread guards 501, 502, and 
503, and 504 lists. A sign 7 is a needle bar and is a presser foot while a sign 8 is interlocked with a 
needle location and carrying out vertical reciprocation with a predetermined drive. 
[0041] It is fixed to a shaft 901 and a driver 9 is rotated with a drive motor 902. The rotation sensor 903 
(it sets to drawing 1 and is an illustration abbreviation) which detects the angle of rotation of the axis of 
rotation of this motor is formed in the drive motor 902. The collar gear 1 1 is attached in the end side of 
the drive arm 1 1 1 free [ rotation ] with the shaft 1 12. The end side of the shaft 114 currently supported 
to revolve free [ the rotation to bearing 1 13 ] is attached in the other end side of the drive arm 111. The 
end side of a lever 1 15 is attached in the other end side of a shaft 1 14, and the other end side is 
connected with the cylinder rod of an air cylinder 117 through the knuckle 116. It rotates in the direction 
of **** a by fte drive of a cylinder 117, and a collar gear 1 1 is engaged with a driver 9, or the drive arm 
111 evacuates it from a driver 9 side. 

[0042] Thread-cutter Metz 12 is attached in the cylinder rod of an air cylinder 121, and it goes up and 
down it in the direction of **** b by the drive of this air cylinder. Moreover, the point location of Metz 
12 can be adjusted in the direction of**** c by a setscrew f s 122 ****ing and adjusting a stop location. 
[0043] A sign 13 is a wiper which wipes a needle thread. It is attached in the end side of the shaft 131 
currently supported to revolve by the sewing-machine frame free [ rotation ], and the end side of a lever 
132 is being fixed to the other end side by the end face side of this wiper. With the shaft 134, the end 
side of the wiper arm 133 is attached free [ rotation ], and is attached in the other end side of a lever 132 
free [ rotation ] with the shaft 136 at the end side of the drive lever 135 at the other end side of the wiper 
arm 133. The drive lever 135 is connected with the wiper solenoid 138 with the shaft 137. A wiper 13 
moves in the direction of **** d by the drive of the wiper solenoid 138. 

[0044] A sign 14 is a thread clamp, and in this thread clamp, the clamp section 142 and the ball 143 
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which are driven by the air cylinder 141 are prepared, and it clamps the margin of string with the clamp 
section 142 and a hall 143. Moreover, a bulb 144 is connected to the thread clamp 14, and the margin of 
String is attracted by suction of the air from this bulb 144. The thread clamp 14 is attached in the end 
side of the drive arm 1 45 . The mid-position of the drive arm 1 45 is attached in the sewing-machine 
frame free [ rotation ] with the shaft 146. The other end side of the drive arm 145 is connected with the 
cylinder rod of an air cylinder 148 through the knuckle 147. By the drive of an air cylinder .148*, the 
drive arm 145 is rotated in the direction of**** e. 

[0045] From the stitch balancing thread tension 4 of the thread path of a needle thread, a sign 15 is a 
thread node detector (photosensor) formed in the thread cash-drawer side, and detects a node TO. A sign 
16 is an electrical box and the timer accommodation volume 161 for adjusting the resistance welding 
time to a motor 902 by manual actuation is formed in the electrical box 16. 

r0046] A sign 1 7 is a feed bar prepared on the sewing-machine base. The presser foot 1 7 1 is formed m 
this feed bar and this presser foot holds the sewing 18-ed. A feed bar 17 moves in the direction of X-Y 
in a predetermined movable table top, and sends the sewing 1 8-ed in the direction of X-Y on a throat 
plate 172 This delivery actuation is performed according to X-Y coordinate data contained in 
predetermined sewing data, on the sewing 18-ed sent in this way, it is carrying out a needle location and 
predetermined configuration sewing is performed. Since these are common knowledge technology, the 
detailed explanation beyond this is omitted. ... 
[0047] Next, the configuration of the control system of exchange thread cash-drawer equipment 1 is 

[no^f l^awing 2 is the block diagram showing the configuration of the control system of exchange 
thread cash-drawer equipment 1. . . , 4)n 

[0049] As shown in this drawing, in the electrical box 16, it has the sewing-machine control unit 19. 
This sewing-machine control unit is equipped with a predetermined floppy disk drive, and m order to 
give predetermined configuration sewing based on the predetermined sewing data stored in the floppy 
disk 21 it controls each part of a sewing machine 2. That is, configuration sewing of a request is given 
by carrying out a needle location, controlling the drive of the normal axis (illustration abbreviation) of 
the sewing machine 2 by the feed bar 17 and the sewing-machine motor etc., and driving a feed bar 17 in 
the direction of X-Y based on the predetermined sewing data stored in the floppy disk 21 . The sewing- 
machine control unit 1 9 outputs a webbing appearance start signal to the webbing appearance control 

[0050^01^123 and RAM24 are connected to the webbing appearance control section (CPU) 22. The 
predetermined control program for controlling each part for needle-thread exchange etc. is stored in 

ROM23. . , . . . . ■ uu- 

[0051] The webbing appearance control section 22 outputs a sewing-machine stop signal and a webbing 
appearance terminate signal to the sewing-machine control unit 19. Moreover, the webbing appearance 
control section 22 sends and controls a control signal to solenoid valves SV1-SV5. These solenoid 
valves SV1-SV4 operate supply of the air to said air cylinders 117, 148, 141, and 121 respectively. 
Moreover a solenoid valve SV 5 is formed in said bulb 144 which has connected the vacuum generator 
149 which attracts the air in said thread clamp 14, and opens and closes a bulb 144. The vacuum 
generator 1 49 is formed in said electrical box 1 6. The webbing appearance control section 22 sends a 
control signal to the solenoid driver 139 which drives said solenoid 138, and controls a solenoid 138. 
Moreover, the webbing appearance control section 22 sends a control signal to Motor Driver 904 which 
drives said drive motor 902, and controls a motor 902. Furthermore, the detecting signal from said 
thread epilogue detector 15 and said rotation sensor 903 formed in the motor 902 is inputted into the 
webbing appearance control section 22. 

[0052] Next, an operation is explained. . 
[0053] Below, it explains with reference to the cross section of the flow chart of drawing 3 and drawing 
4 , drawing 5 - drawing 7 , drawing 9 , drawing 13 and the perspective diagram of **14** , drawing 8 , 

and drawing 10 . ^, 

[0054] The needle location of it is carried out, and drawing 5 forms blind stitch T3, sending the sewing 
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1 8-ed in the direction of X- Y by delivery 1 72, and shows the condition of having performed the 
predetermined thread cutter. The needle thread used for formation of blind stitch T3 is the same thread 
pulled out from the same bobbin as former thread T2. The margin of string T3 1 of blind stitch T3 behind 
a thread cutter is in the condition of having been cut with the throat-plate 172 down side. At this time, a 
driver 9 and a collar gear 1 1 are in the condition of having geared. Although not shown in drawing 5 , 
former thread Tl is cut from the stitch balancing thread tension 4 of the thread path between a pinholing 
301 and a bobbin (illustration abbreviation) in the predetermined location by the side of a bobbin in this 
phase and the thread epilogue of the thread cash-drawer edge side T21 of that amputation stump section 
side Tl 1 and other exchange thread T2 is carried out with (refer to drawing 1 ) and the aforementioned 
needle-thread swap device. out too if 

[0055] The sewing-machine control unit 19 will output a webbing appearance start signal to CFU/z, it 
actuation of said thread epilogue is made with said needle-thread swap device. 
r0056] If CPU22 receives a webbing appearance start signal as shown in drawing 3 (step SI), as a 
control signal is outputted to a solenoid valve SV 1, a cylinder 117 is driven and it is shown in drawing 
6 , the cylinder rod will be moved in the direction of **** f, engagement with the driver 9 of a collar 
gear 1 1 will be released, and it will evacuate in the direction of **** g (step S2). 

r0057] Next as a control signal is transmitted to a solenoid valve SV. 2 and it is shown in drawing 7 , the 
cylinder rod'of a cylinder 148 is moved in the direction p f **** h, the drive arm 145 is rotated in the 
direction of **** i, and the thread clamp 14 is mbved near the pinholing 301 (step S3). As the thread 
clamp 1 4 interior at this time shows to drawing 8 , the clamp section 1 42 is in the condition of having 
evacuated to the cylinder 141 side, and its ball 143 is free within the thread clamp 141 . 
[0058] Then, as shown in delivery and drawing 9 , the drive lever 135 is rotated for a control signal in 
the direction of **** j by SORENOITO 138 to a solenoid driver 139, a wiper 13 is rotated in the 
direction of **** k, and the former thread T12 of the point of a pinholing 301 is drawn in to the thread 
clamp 14 side (step S4). As a control signal is outputted to a solenoid valve SV 5 and it is shown in 
drawing 10 in this condition Attract air in the direction of **** 1 from a bulb 144, and the margin of 
string T12 is attracted in the thread clamp 14. Then, output a control signal to a solenoid valve SV 3, and 
a cylinder 141 is driven. It moves in the direction of**** m in the tip of the clamp section 142, aball 
143 is pressed, the margin of string T12 is clamped between a ball 143 and the wall of the thread clamp 
14 a control signal is outputted to a solenoid valve SV 3, and suction of said an stops (step S5). 
[0059] Next to a solenoid valve SV 2, as shown in delivery and drawing 1 1 , a cylinder 148 is driven 
for a control signal, the drive arm 145 is rotated in the direction of **** n, and former thread Tl is led in 
the direction of **** p by the thread clamp 14. And a control signal. is outputted to a solenoid valve SV 
1 a cylinder 117 is driven, the drive arm 1 1 1 is rotated in the direction of **** o, a driver 9 and a collar 
gear 1 1 are engaged again, and former thread Tl is pinched. Moreover, a control signal is outputted to a 
solenoid driver 139, a solenoid 138 is driven, a wiper 13 is rotated in the direction of **** q, and it 
returns to the original location (step S6). ■ , An • , + 

[0060] And a control signal is outputted to a solenoid valve SV 3, the clamp section 142 is returned to a 
cylinder 141 side, and a ball 143 is made free, and a control signal is outputted to a solenoid valve SV 5, 
and the air from a bulb 144 is attracted (step S7). Since there is suction of air even if it makes a ball 143 
into Flea, the former margin-of-string section T12 does not fall out from the thread clamp 14. 
[0061] As it is, as a control signal is outputted to Motor Driver 904, a drive motor 902 is driven and it is 
shown in drawing 12 , a driver 9 is rotated in the direction of**** r, and a collar gear 1 1 rotates in the 
direction of**** s in connection with this. Former thread Tl is pulled out by this gear pair of element 
from a pinholing 301 (step S8). The former thread Tl pulled out is attracted in the bulb 144. 
[0062] After motor 902 drive initiation, if predetermined time progress is carried out, a motor 902 will 
be suspended (step S8 [it mentions later]). Then, as a control signal is outputted to a solenoid valve SV 4 
and it is shown in drawing 13 , a cylinder 121 is driven, the needle thread which descended in the 
direction of**** u and pulled out Metz 12 in it is cut, and a thread cutter is performed (step S9). In 
addition, let the aforementioned predetermined time (after-mentioned) which drives a motor 902 be the 
degree which can perform the cash drawer of said thread to the degree to which former thread Tl does 
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not remain in the needle thread currently pulled out from the pinholing 301 after cutting at the time of 
this thread cutter, and the length of the exchange thread T2 in the remaining thread after cutting does not 
become long vainly (that is desirable). The remaining thread after cutting is attracted and discharged by 
the bulb 144, and Metz 12 is returned to the original location by the drive of a cylinder 121. In addition, 
by adjusting the bolting location of a setscrew 122, the location of Metz 12 can be adjusted and the 
length of previous exchange thread T2 can be adjusted from the pinholing 301 behind a thread 'cutter. 
[0063] After this thread cutter, CPU22 outputs a webbing appearance terminate signal to the sewing- 
machine control unit 19 (step S10), the drawer activity of exchange thread is ended, and a sewing, 
machine 2 resumes predetermined sewing according a webbing appearance terminate signal to exchange 
thread T2 by control of the carrier beam sewing-machine control unit 19. 
[0064] The drawer production process (step S8) of said former thread is explained. 
[0065] At this production process, as aforementioned, a motor 902 is driven [ aforementioned ] until it 
carries out predetermined time progress, and the needle thread of predetermined length is- pulled out 
from a pinholing 301. And detection of tension is performed the above of detection of a node TO; and 
former thread T2 in the predetermined time which drives a motor 902, and predetermined actuation is 
performed based on these. 

[0066] A motor 902 is suspended, when the tension value set up beforehand is exceeded as shown in 
drawing 4 when the cash drawer of former thread Tl was started (step SI 1) and the fluctuation of 
tension which a driver 9 receives from former thread Tl changes into a predetermined condition from 
the detecting signal of the rotation sensor 903 for example, (step SI 2, step SI 3). In this case, after an 
operator takes predetermined check and measures, he operates the predetermined resumption switch of 
operation, resumes the drive of a motor 902 (step S14), does manual actuation of the drive time amount 
of a motor 902, pulls out the needle thread of the desired length (step SI 5), and ends. 
[0067] When having not passed, it progresses to step SI 2 by judging whether when not detecting 
abnormality tension at step S 1 2, the predetermined short time set up beforehand passed after drawer 
initiation (step SI 1) of said former thread Tl (step S16), and return and when having passed, it 
progresses to step SI 7. 

[0068] At step SI 7, it judges whether former thread Tl and exchange thread T2 were connected with 
whether within the, aforementioned short time, former thread Tl was pulled out and the node TO of 
former thread Tl and exchange thread T2 was detected by the thread node detector 15, and said needle- 
thread swap device. When the node TO is not formed, a motor 902 is suspended immediately (step SI 8). 
It is made for the cash drawer of former thread Tl to stop the aforementioned short time and the timing 
of motor 902 halt, just before the edge Tl 1 of former thread Tl passes stitch balancing thread tension 4 
(that is desirable). This connects the margin-of-string section Til and the exchange margin-of-string 
section T21 which have been stopped before stitch balancing thread tension 4 by handicraft, a 
predetermined restart switch is operated, the drive of a motor 902 is resumed (step SI 9), manual 
actuation of the drive time amount of a motor 902 is carried out, the needle thread of the desired length 
is pulled out (step S20), and it ends. 

[0069] When a node TO is detected at step SI 7, it progresses to step S21. At step S21, when the 
fluctuation of tension which a driver 9 receives from former thread Tl changes the same into a 
predetermined condition from the detecting signal of the rotation sensor 903 in said step S I 2, a motor 
902 is suspended (step S21, step S22). Similarly, after [ said ] an operator takes predetermined check 
and measures, he operates the predetermined resumption switch of operation (step S23), does manual 
actuation of the drive time amount of a motor 902, pulls out the needle thread of the desired length (step 
S24), and ends. 

[0070] When the predetermined time (it describes above by explanation of step S9) which maintained 
the drive of a motor 902 and was beforehand set up after motor 902 drive initiation (step SI 1) when the 
abnormality tension of former thread Tl was not detected at step S21 passes, (step S25) and a motor 902 
are suspended and the cash drawer of former thread Tl is stopped (step S26). 

[0071] Moreover, the aforementioned predetermined time (step S25) set up beforehand can carry out 
manual accommodation in volume 161 (refer to drawing 1 ). 
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[0072] In addition, the thread node detector (photosensor) 15 adjusts light-receiving volume and 
operational-amplifier RBFA (neither is illustrated) beforehand so thkt width of face of thread 1 usual 
duty may not be incorrect-detected with a node TO. 

[0073] According to the exchange thread cash-drawer equipment 1 explained above, a detector 15 
detects that former thread Tl and exchange thread T2 were not connected. Since the cash drawer from 
the pinholing 301 of former thread Tl is stopped, only former thread Tl will be pulled out from a 
pinholing. The situation which carries out the threader of the exchange thread T2 to a predetermined 
thread path manually to a pinholing 301 is prevented (since the exchange margiri-of-string section T21 is 
before stitch balancing thread tension 4 in the above-mentioned example, connection of both the thread 
Tl and T2 by handicraft is also easy). Moreover, since a subsequent sewing activity is not done, either, 
unless a predetermined restart switch is operated, the situation where sewing is made with no exchange 
thread T2 is also prevented. Therefore, even when connection between former thread Tl and exchange 
thread T2 goes wrong, it is easy, and a subsequent rehabilitation work can have and can offer exchange 
thread cash-drawer equipment with high sewing working efficiency. 

[0074] Moreover, since the cash drawer of a needle thread is made into predetermined length by making 
the drive of a motor 902 into the inside of the predetermined time set up beforehand (step S25, step S26) 
if the node TO at the time of a drive halt of a motor 902 is adjusted so that it may become suitable 
locations (location beyond a little Metz 12 descent location etc.) - the? needle thread behind a thread 
cutter (step S9) ~ former thread Tl - all - moreover, exchange thread Tl is riot superfluously made 
useless 

[0075] Furthermore, when pulling out former thread Tl from a pinholing 301 and the unusual tension 
fluctuation from former thread Tl is detected Since the drive of a motor 902 is stopped (step SI 2, step 
SI 3, step S21, step S22) The case where the node TO of former thread Tl and exchange thread T2 was 
caught in the thread path, or becomes big friction can be detected as unusual tension fluctuation, and the 
cash drawer of the former thread from a pinholing can be stopped. Therefore, exchange thread T2 cannot 
reach to a pinholing 301 for these reasons, or the situations, such as producing the thread breakage, can 
be prevented. Moreover, a needle location will not be carried out without a needle thread, if a 
subsequent sewing activity is also made not to be done unless a restart switch (not shown) is operated. 
[0076] The thread-cutter location by Metz 12 can be adjusted with a setscrew 122, and since the 
aforementioned predetermined time (step S25) set up beforehand can carry out manual accommodation 
in volume 161 (refer to drawing 1 ), it can adjust the length of previous exchange thread T2 from the 
pinholing [ finishing / pinholing 301 passage ] 301 to a request by these accommodation. Moreover, by 
these accommodation, former thread Tl does not remain in previous exchange thread T2 from a 
pinholing 301 after a thread cutter, or exchange thread T2 is not superfluously made useless. 
[0077] since the remaining thread behind a thread cutter is attracted by the bulb 144 and it is collected - 
the breath injury of the remaining thread — it is easy. 

[0078] Since pinching of the former thread Tl by the driver 9 and the collar gear 1 1 is performed by 
clamping and positioning the former margin-of-string section T12 by the thread clamp 14, it can ensure 
prehension of the former thread Tl for pulling out former thread Tl from a pinholing 301. 
[0079] Since the needle-thread end by Metz 12 can set constant the flow direction of a needle thread 
[ finishing / pinholing 301 passage ], can give predetermined tension and can position for cutting by 
clamping the former margin-of-string section T12 by the thread clamp 14, and carrying out constant-rate 
evacuation of the drive arm 145, it can ensure cutting of the needle thread containing former thread Tl 
portion by descending Metz 12. 

[0080] In addition, the above-mentioned exchange thread cash-drawer equipment 1 cannot be 
overemphasized, and does not limit this invention. For example, a thread node detector (photosensor) is 
formed also in the mid-position (****v) of the thread path between the driver 9 and collar gear 1 1 in 
drawing 1 3 , and the drive thread clamp 14, and after detecting a node TO in the location concerned, a 
cylinder 121 is driven and it may be made to perform the thread cutter by Metz 12. 

[0081] Moreover, in the above-mentioned example, the node detector 15 is used as a means to detect the 
existence of the connection for the connected former thread Tl and exchange thread T2 during a thread 
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fS82l r tos er -- a repTa^ing with -- drawing 18 - being shown -- as -- common knowledge - stitch balancing 
hread tension - four - ' -- this - stitch balancing thread tension -- four ■ - 1 -- building - having had - 
thread being engaged - while - thread - a drawer ~ an activity - following ~ rocking ~ a thread 
take un sorine ~ 41 - ' - predetermined - thread - an epilogue - detectors (microswitch etc.) -- 42 - ' 
using --the existence of connection between former thread Tl and exchange thread T2 -.detecting - 
vou may make . In addition, sign 43' is a thread engagement member with which thread engages. 
r00831 In this case, since the force which thread-take-up-spring 41' receives from thread is not 
necessarily fixed, it is also considered that detection of the thread epilogue by thread epilogue detector 
42' is not temporarily made even if the thread epilogue is made. 

T00841 Then although a node TO reaches from a thread epilogue location just before stitch-balancmg- 
thread-tension 4' supposing a motor 902 rotates eight times, for example Detect rotation of a motor 902 
by tne rofauon sensor 903 and 0 N (those with a thread epilogue) of the switch of - which rotates one 
time and OFF (with no thread epilogue) are counted with a predetermined counter. For example what is 
necessary is just to make it judge that the thread epilogue is not made for 4 or less times by which the 
thread epilogue is made among 8 times, if 5 times or more are OFF. . ' • , 

r00851 TGestalt 2 of implementation of invention] Drawing 14 is the perspective diagram of exchange 
thread cash-drawer equipment 1' which is the gestalt 2 of implementation of tins invention. 
T00861 A sign 2 is an automatic sewing sewing machine, and exchange thread cash-drawer equipment 1 
is prepared in the head of this sewing machine. The member of the same sign as drawing 1 - drawing 13 
is the same member as said exchange thread cash-drawer equipment 1, and detailed explanation is 
omitted. 

r00871 First a configuration is explained. ' • , . 

00881 First' the point that exchange thread cash-drawer equipment 1' is different from exchange thread 
cash-drawer equipment 1 forms an air cylinder 3 1 1 in the head of a sewing machine 2, and is fixing the 
motor 314 to anchoring and the other end for the end section of the drive arm 313 through . * knuckle 312 
at the cylinder rod of this air cylinder. Furthermore, the drive arm 313 is attached free [ rotation ] to tiie 
sewing-machine head in the mid-position of a longitudinal direction through the rocking lever *haft 315. 
The knuckle 31 by which slots 3 16 and 3 16 are formed in the point is formed in the motor shaft of a 

mOS^This knuckle 31 is not replaced with the driver 9 in the gestalt 1 of implementation of invention, 
and a collar gear 1 1 , and the thread clamp 14, wipers 13, and these already explained drives are not 
formed! either A sign 32 is Metz which performs the needle-thread end, and a sign 321 is an air cylinder 
which drives this Metz. 

r00901 Next, an operation is explained. . _ . 

0091 First the thread epilogue of former thread Tl and the exchange thread T2 is earned out by the 
swap device' of said needle thread in the condition before [ of 1 -several stitches ] a sewing machine 2 
starts thread-cutter actuation, and thereby, a sewing machine 2 starts thread-cutter actuation, and cuts 
former thread Tl from blind stitch T3. ' ' . . Q1 - • 

r00921 The condition at this time is drawing 14 . Next, as shown in drawing 15 , the drive arm 313 is 
rotated in the direction of **** w by the drive of a cylinder 31 1 . Thereby a knuck e 31 moves to the 
needle point of a needle 3, and the edge T12 of former thread engages with the slot 316. And I if a 
knuckle 31 is rotated in the **** x direction by the motor 314, a needle thread is rolled round by the 
amount of r of a knuckle 31 ] periphery, and as shown in drawing 16 , former thread Tl can be pulled 
out from a pinholing 301 by rotating the drive arm 313 and returning a knuckle 31 to the °ngmal 
location: Then, the drawer activity of exchange thread T2 can be done by cutting in Metz 12 like the 
gestalt 1 of implementation of a needle thread of said invention. ^ 
T00931 According to exchange thread cash-drawer equipment 1' explained above, like exchange thread 
cash-drawer equipment 1 The former margin-of-string section T12 is clamped by the thread clamp 14. 
Carry out the cash drawer of former thread T 1 , and positioning of a thread cutter, or It is not necessary 
to make easy the thread clamp by the thread clamp 1 4 by the wiper 1 3, and since the cash drawer of 
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former thread Tl and positioning of a thread cutter can perform a knuckle 3 1 in operating, they are 
components mark smaller than exchange thread cash-drawer equipment 1. Exchange thread cash-drawer 
equipment with a low manufacturing cost can be offered. 

[0094] Moreover, even if a detector 15 detects a node and it cannot perform connection between former 
thread Tl and exchange thread f 2 like exchange thread cash-drawer equipment 1, it has it, using a 
subsequent rehabilitation work as easy, and you may make it raise sewing working efficiency. 
[0095] The cash drawer of a needle thread is made into predetermined length like the inside of the 
predetermined time beforehand set up in the drive of a motor 314, then exchange thread cash-drawer 
equipment 1. if the node TO at the time of a drive halt of a motor 314 is adjusted so that it may become 
suitable locations (location beyond a little Metz 12 descent location etc.) - the needle thread behind a 
thread cutter - former thread Tl - all - moreover, exchange thread T2 is not superfluously made 
useless 

[0096] If said relation sensor 903 detects rotation of a motor 314 When the unusual tension fluctuation 
from former thread Tl is detected, the drive of a motor 314 is stopped/The node TO of former thread Tl 
and exchange thread T2 is caught in a thread path, or The case where it becomes big friction can be 
detected as unusual tension fluctuation, the cash drawer of the former thread from a pinholing can be 
stopped, and exchange thread T2 cannot reach to a pinholing 301, or can also prevent the situations, 
such as producing tlie thread breakage. Moreover, if it is made for there to be also no restart of a drive of 
a motor 314 in this case unless a restart switch is operated, a subsequent sewing, activity will not be 
done, either and a needle location will not be carried out without a needle thread. 

[0097] If Metz 32 is constituted possible [ modification of a rise-and-fall location ] like said Metz 12 and 
it can be made to carry out in volume 161 (to refer to drawing 1 ) manual accommodation of the drive 
time amount of a motor 314, the length of previous exchange thread T2 can be adjusted from the 
pinholing [ finishing / pinholing 301 passage ] 301 to a request. Moreover, by these accommodation, 
former thread Tl does not remain in previous exchange thread T2 from a pinholing 301 after a thread 
cutter, or exchange thread T2 is not superfluously made useless. 

[0098] Although thread remains having remained in the knuckle 31 and twisted, handicraft may remove 
at the time of the next thread exchange, and it collects after that thread exchange how many times, and 
you may make it remove after a thread cutter. 
[0099] 

[Effect of the Invention] According to invention according to claim 1, even when connection between 
former thread and exchange thread goes wrong, it is easy, and a subsequent rehabilitation work can have 
and can offer the exchange thread cash-drawer equipment of a sewing machine with high sewing 
working efficiency. 

[0100] According to invention according to claim 2, the exchange thread cash-drawer equipment of a 
sewing machine which can prevent useless consumption of the positive exchange to exchange thread 
and exchange thread can be offered. 

[0101] According to invention according to claim 3, the node of former thread and exchange thread is 
caught in a thread path, or serves as big friction, exchange thread cannot reach to a pinholing or the 
exchange thread cash-drawer equipment of a sewing machine which can prevent the situations, such as 
producing the thread breakage, can be offered. 

[0102] According to invention according to claim 4, the exchange thread cash-drawer equipment of a 
sewing machine which can adjust the previous exchange thread length from a pinholing [ finishing / 
pinholing passage ] to a request can be offered by the thread length controller. 
[0103] According to invention according to claim 5, even if it does so the same effect as invention 
according to claim 4 and also adjusts the previous exchange thread length from a pinholing [ finishing I 
pinholing passage ] to a request, the exchange thread cash-drawer equipment of a sewing machine which 
can prevent useless consumption of the positive exchange to exchange thread and exchange thread can 
be offered. 

[0104] according to invention according to claim 6 --.the breath injury of the remaining thread after 
cutting — an easy sewing machine can carry out exchange webbing appearance, and equipment can be 
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mi^lf According to invention according to claim 7, the exchange thread cash-drawer equipment of a 
sewing machine which ensures prehension of the former thread for pulling out former thread from a 
pinholing can be offered. ' ' 

[0106] According to invention according to claim 8, the exchange thread cash-drawer equipment of a 
sewing machine which ensures cutting of a former thread portion can be offered. . 



[Translation done;] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2/13/2004 



Page 1 of 2 



* NOTICES * 

Japan Patent Office is not responsible for any 

damages caused by the use of this translation. . 

l .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The perspective diagram of the exchange thread drawer equipment which is the gestalt 1 of 
implementation of this invention. 

[Drawing 21 The block diagram showing the configuration of the control system of the exchange thread 
drawer equipment which is the gestalt 1 of implementation of this invention. 

[Drawing 31 The flow chart explaining an operation of the exchange thread drawer equipment which is 
the gestalt 1 of implementation of this invention. 

[Drawing 41 The flow chart explaining an operation of the exchange thread drawer equipment which is 
the gestalt 1 of implementation of this invention. 

[Drawing 51 The perspective diagram explaining an operation of the exchange thread drawer equipment 
which is the gestalt 1 of implementation of this invention. 

[Drawing 61 The perspective diagram explaining an operation of the exchange thread drawer equipment 
which is the gestalt 1 of implementation of this invention. 

[Drawing 71 The perspective diagram explaining an operation of the exchange thread drawer equipment 
which is the gestalt 1 of implementation of this invention. 

[Drawing 8] The cross section of the thread clamp of the exchange thread drawer equipment which is 
the gestalt 1 of implementation of this invention. 

[Drawing 91 The perspective diagram explaining an operation of the exchange thread drawer equipment 
which is the gestalt 1 of implementation of this invention. 

[Drawing 101 The cross section of the thread clamp of the exchange thread drawer equipment which is 
the gestalt 1 of implementation of this invention. 

[Drawing 111 The perspective diagram explaining an operation of the exchange thread drawer 
equipment which is the gestalt 1 of implementation of this invention. 

[Drawing 121 The perspective diagram explaining an operation of the exchange thread drawer 
equipment which is the gestalt 1 of implementation of this invention. 

[Drawing 131 The perspective diagram explaining an operation of the exchange thread drawer 
equipment which is the gestalt 1 of implementation of this invention. 

[Drawing 141 The perspective diagram of the exchange thread drawer equipment which is the gestalt 2 
of implementation of this invention. 

[Drawing 15] The perspective diagram explaining an operation of the exchange thread drawer 
equipment which is the gestalt 2 of implementation of this invention. 

[Drawing 161 The perspective diagram explaining an operation of the exchange thread drawer 
equipment which is the gestalt 2 of implementation of this invention. 

[Drawing 171 The perspective diagram explaining an operation of the exchange thread drawer 
equipment which is the gestalt 2 of implementation of this invention. 

[Drawing 181 The perspective diagram explaining the modification of the exchange thread drawer 
equipment which is the gestalt 1 of implementation of this invention. 
[Description of Notations] 
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I Exchange Thread Cash-Drawer Equipment 
301 Pinholing 

9 Driver 
12Metz 
122 Setscrew 

14 Thread Clamp 
144 Bulb 

149 Vacuum Generator 

161 Volume 

903 Rotation Sensor 

II Collar Gear 

15 Node Detector 
22 CPU 

4 1 ' Thread take-up spring 

42* Thread epilogue detector 

1 ' Exchange thread cash-drawer equipment 

31 Knuckle 

Tl Former thread 

Tl 1 Former margiri-of-string section (bobbin side) 
T12 Former margin-of-string section (needle side) 
T2 Exchange thread 
T2 1 Exchange margin-of-string section 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 * * * * shows the word which can not be translated. 
3. In the drawings, aiiy words are not translated. 
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t=*J»e^S:ai*LT«riEXT<0iRg|ttflt±-f4 (X-r 
77'S5) . 

[0059] «m#SV2(C$lJ»fi#^3lO, 0 

1 1 iz^-t i a £; y'J^148 StIEKLTIBKiJISe 1 
4 5£*3j*n2ri*jaHttU *^ 5^7 1 4 fcj; OTt* 

mmm^tn^iLx^vyyi 1 7^ib»l. ibkimi 

I l*^o*rttcHI»LT. IB»**9k«!»**l 

I I SrStXni^*>ii:T7C*T 1 *m*tZ> . y 
W-f HF9>fAi 3 9fcfM«KS-9Sraj*LTyuy-f 
H 1 3 8£|gIijU V^f^-1 3Sr^q*l*I^lHlS£LT 
7COffiBfcM-r (Xf77S6). 

[0060] ^LT, «BS#S V 3 (C«H*MS#*aj* t 
^ 7 y7'3 1 4 2 S y 'J y / 1 4 HHCI L t .f - 
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/H4 367'J-fcU ifc. tt»#SV5tClWfflNg-* 
SriitfjLT, >nVU7'1 4 4^4»«7)xTc7)tR5ISri5C: ; 5ro 
(XT77S7) . ;jf-/H4 3^7'J-KLTt)X7 
<9»5I#*44>T. 7C*JB»T1 214*^5 ^1 4#> 

[006 1] Z?)t£. *-^H9-f A9 0 4fc««t 
#£tMJl/tB»*-*9 0 2£K»U Hl2(CiS"r 
ctdt. IEiMrS9£^r2ri6]£[H]!igU £*Uc#-5 

tcJ:95c*Tlj&«#tft3 0 i36»4»g|*HJSit* (xf7 
7°S8) . 3\%&ZtL&yt&Tlli^)V7l4 4ftt,Zi& 

[0062] zmammt. mspms&it 

4D > . ««#SV4fc:iWWI-*S:iti7JU II 

13t^-T4a^. y'J^l 2 lSrlgiSLT^Xl 2 

iw-4iirsEtf>jjrj&$ia («a*> {4. i^*wo^>i:#fc: 

A^ri4 4fc:i»§ISixT»aj$fL, ±fc. y'J^i 

«>tat 1 2 2<^$ttwas£titrf fct, ^^12 

OftB £tfflS5 UC\ *« 9 f^colt^ 3 0 1 #>&ft*>£ift 

[00 6 3] i<7)*«JD»» CPU2 2tt*3lifI*mg 
9£ft7JLT (Xf-v/Sl 

o) . aaMw>9i*mL#«fcM*Tt» *giaj*T«-9- 
s ^>m«Kai 1 9 atone £ o 5 2 (43s 

[0 0 64] «rlB7C*<05l*ajtXS (Xf77S8) 
[0065] £*>ISraiWIEtf>fc *J 0 . 902 

[ 0 0 6 6 ] H4 i^-r<± a ic % 7c*t 1 wgfflj 

JftSflSi: (XfvTSl 1 ) s EIS-b^-9-9 0 3^ 

W9 0 2&ffjht4 
7 7-S 1 2, Xx-yrS 13). JI##ttBf 

S^LT^E-^9 0 2<7)mW)ZWfflL (Xf77Sl 
4) . ; &-^9 0 2^Ig»jB*FBl$'Vn J .T;U^tTF^ 



ffl<D*$<D±&£3l£mLT (^f77Sl 5) . »7 

[0067] Xf77S 1 2?AflHKftfrf*aiL&V)i: 
Stt, WIB7C*Tl^)f|*ffiLBH*& l^rrs 1 1 ) 

SrfJBrL (xf77Si6) . BJlLTV^v^fc*l4^ 
-r-yrs 1 2 ifcHO, gjftLTV^&fcSiiX-f-yrs 1 
7t=3ttr. 

[00683 ^fy/Sl 7T14buI50MB$^T\ 7C 
*T 1 & iilZtlXTi&T 1 fc2asJft*T 2 kaMlXS 
T0#*tttfB8Kii»l 5fcJ:9«tai**ufe3W5*», "f 
&;b*>. IWE±*3«iS«-C7C*Tli:aaft*T2*« 
*«*ufe*»5*»*¥«H-* . *St>* a T 0 sWIflft SivC v > 
^fckSIl i£*>t ; &-^9 0 25r^±-rS (Xf 
•y7S 18). l&EOjBWrlBH^— * 9 0 2f?±<D:M 
5 y^(47C*T 1 OSgBT 1 1 #&W?4 ^iiiS-TSE 
ttT5B*T 1 <^B\lii Ltm±-fh 4 a izrth < 
U^) . itlCiO. *Wf-4<0^«rCfM:UO*4* 
«gPT 1 1 k3£$*3fg&T2 1 *#f^Ktc «t 
U BfSB^mU^-f 7f^i#Ut-^9 0 2^|gftj 
SrHMt (^f77S 19). 9 0 2<0KWlB$ia 

(^T77S20) „ *T^-S. 

[0069] Xf77S 1 7T*Sl^eT0**ttaiS*Ut 
fcSfcL Xf77S2 lfcittf. Xf77S2 1tli 
buIE^t- 77S12 EKE* yfr 9 0 3 CD&ltim^ 

3&»<5>ffi»**93& t 7c*T i j^^sftssi^^saHumsg 

<^)«!Bfcsflr-9fefc8i{4, 9 0 2 fcflfib-*-* (Xf 

77S2LXT77S2 2). ltrfeH«. *M^«{4»r 

WEI, UT7/S2 3) , ^-^9 0 2«IB»B#raSr 

T->y7°S24) , *^Tf 

[0070JXT77S21 -C'TC^T 1 0»«Sfi**«K 
ajS*i^-3fck&J4. ^-^9 0 2^)|gttSr«tJ#L. 

*-^9 o 2mmm^k (xx-yrs 1 1 ) a^ws 
^snjtw^ra (xx-yrs9^Bj-c-B«iE) j^gba 

L^t#(4 (Xf77S25) . t-^9 0 2ZW±L 
T7C*T10§ltiiL^#±-r4 (Xf77S26) . 
[ 0 0 7 1 ] ffiriE<0^ftlftSS*utj5fSflrIB (X 
^■y7°S 2 5 ) {4, tfV i-A 16 1 (HI #BS) TV 

[0072] =5rtJ, *SsSlXg«i{±iS (3K-fey^) 1 5 
(4. il««*l*^fi^JSl^BTOi:iRttajL=SrV>J: 

[0073] J3Lh»B^Lfc, 3m&*5\iiiL3iW.llz£ti 
J4\ 7C*T 1 h35m*T2 fc#SHKS;h.$rj&»ofc£ k S: 

^ajm 5T-^ajL. 7c^Tio#fjt3o ia»fc<o3iai 
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x L4 v\ #+^3 o i t X'fmn&mmz^imx'im 

«JBfcR6jhS*tft. tc*T 1 t«^T2 k?) 

«tttci«cjftLfc«^"rt) . *<vmcm\ufmtf®%x\ 
h->ximim%)m<7>^\ ^m^3\mtmmt:mm-t 

[00 74] ^-9 9 0 2<7)IBffij£W»t£5t$;fX 

•0>*J5f5©i$ISIl*ifc LXl.&coBMLZrJifeMZ t~th 
fr$> (Xf7TS2 5, Xf77S26) . 9 0 

2OK«#±«K0eVBT0Sra«J^JI (^1 2» 
TfMfc^LttifcffiKrif) fc$r*i SKSMmi 
If. *«JD (^f77S9) «^)±jfefc:7C*T l 
•f. Sa«*T2tJl«ltctttkfc:LTL*aifct> 

[00 7 5] 3 7E*Tl*#^3 0 1*»65l#ai 
fk # fc. ?c*T 1 *»/$>W»*fir58*IE»Sr«aj Lsti: 

1 2, X-r-fTS 1 3. Xf 77S2 1 . Xf77S2 
2) . 7C*Tli:53ft*T2i:^ISVBT03&»*e»4' 

»*T 2#*ti*3 0 1 tX-mt* fritz K> . 

t * £• i£<?mm*W)±.-th Z. k ifiX'* h . ttz. Six 

[00 76] ^Xl 2£±*^0fiiWijb&tafcl 2 
(XT7/S2 5) (4, sKUjl-AI 6 1 (Bl#fR) 
^30 ia»»*<0«^3 0 1H^*T2^)* 
flJ 0 mz. It* 3 0 l *»S>$te<o23ft*T 2 izjcfeT l # 

m~>ti*). &m&T2$ : mHzmmzLti , o^-hzttf 

[0077] 98W>» 0 jfefi^:/ 1 4 4 fclftSIS 

[0 0 78] Sum 9. 1K1J:«7C*T1 
tf08S*tt. *?7^/14 T'7C*^a5T 1 2 Sr ? 5 ^7° 
LfiB&^LTfx 7C3feTl£#tJ*3 0 

[0079]^X1 2fc:J:4±*flJ9M\ ^7^71 
4 T5c*SB«T 12^?5 UBIbN 1 4 5 

sisbs -tt % z. fc t\ #ra 3 o i aBa8f^±*«oaDM2rm 



a. 

[0080] ±f23S8s*3iajLg«m. met 

Tfcsfir<. £*5*S*l»t*-*t>*>TU*v*. Hit*. 
HI 3fcfcft4«M*9»tf«!»*Sl Ik. Igffl* 

MSZflttffill (**>^) SriSftT. SKfilW 
ST0^UJU*^y'Jy/l 2 l2r|gi6LT^7.1 
2 <£ &«{0 0 Sr^fd ± 5 lz LX i> X v*. 
[0081] ttz. ±MZ<7)&lX'imMZtlfc7LfcT 1 1 

[0082] intftiti 1 8 fc^-T J; o C J^W^ 
*IS^4 " £ct)*P^4 " *:8K1«3*ifc*fc:«^ 

{i'^4 1 " k. Bffje<0**Slflftaj» (^^ox^f >yf- 
=5rk) 4 2 " t^fflv^T7C^Tl k38&kT2kO^ 

[0083] *JR'5{ffa4 1 ' #**»4>5f 

[0 084] ^zx\ &msQ.w.frt>msBT o 

' <7)Wm&T»t&WZ*—? 9 0 2tfMt\f 80 
te-r.Sk-rtT.Jf. 0fe-fe>"9-9 0 3X^-^9 0 2(7)111 
«£8B9IU 1 EWS^-*45«^-f 7fW0N (*tt^* 
0) . OFF (*ttVSrU) *Jft'&>1i*?>9"e*i*7> 
V LT\ 8[H4'5IIlJ.Xh{i:OFF^^^^t»' 
4 0iaT i 6r4>**rt/3& ft 5:Six'tv^v^k 

[0085] iwj\<r>mm.<mm2 imiAn. zco% 
womtowm 2 t* ^»3cm^? 1 as 1 ■ ct>m^ii 

X'hh. 

[0 086] tt*§r2i,Zgmm\^$i<'>T$> y ). I<?)$y 

I ~H 1 3 fc ISI-^coSWJti. BUlB3c^*?iai L^g 

I I mmnmtx'h 0 , pm%wmn<m-t& . 

[0087] WfiStCOV^TRlW-i. 

[0088] £tA*£lft L§ia i " *^*?iaj L^a 

lkfliiW4jS«, 5»2cOSg|5tCXT^'Jy 

^-•y^yU3 1 2^^LTIE«JM3 1 3 <0— «BfBS-lStft 
ft. fMKStJi*-^ 3 14*BBJtLTV»*. 
S^W3 1 5£tf-LTl»e3 1 3tt«**rtl»+IBffi 
ET 5 is y mmztt L E» a«CK 0 ft ft 4> v ^ i . 
^-^5 5^-^WfCf^ 5t^f^3 16. 3 16 
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[0089] Z<?>1- -v 1 li%PM<7)£M<7>&m 1 fc 

HWfctWtfcilTVvflrV*. «r§-3 214±*«J9fcfr5.* 
XT&D. flr^3 2 114, iO^X^Ig»j-ri)XT^U 
y^T&ft. 

t o o 9 o ] mz. ^m^^xmm-i . 

[0091] 4i* . Syy2 j&*#HB Oi&fttcAft 1 
mzA*). ^*Tl*ttST3 4D<0»r'*-&. 

[0092] zobznimwmi 4?hz>. mz, m 

1 5 izfjk-f 4 at, colgi&ti 0 IMJjftfc 

3 1 3Sr^w^r^|5JiJrr«.. iiifciOs T^y^/v- 
3 1 Ji#t 3 <7>§\%Xz1&m LT . -£0*83 1 6(C7C*«0iB 
»T1 2*«flte"$-ft. *LT» *-*3 Utt-/^ 

3 l£fcjj*x3rjS]fc:|!PR"$-*fc % ±**^>/^^3 ICO 
fflas#tc*K&*U HI 6te*tf-J:3fc. IB»H3 1 3 

7c*Tisri+^:3 o l^gism-rik*^**. z.<n 

flL ±*S-HflB^BB<OllSte<0^®l fciat, ^12 
TflWrtft £ (= J: DX»*T 2 «05 1 # til U»*fr 3 

[0093] JJLhBMHLfc* 3e#l*3l£iJ L^B 1 " fc 4 

4 07C**HI»T 1 2 £ ? 5> y7 LTtc&T 1 (7)§|fl5 

0 cOfia»W>* 0. 7-f 1 3 T&? 7 ^7° 1 

*Tl<^iajL*^9^«ft»Htf--y^l'3 1 SriS 
f^-ft i i: Tff o £ i: hfrh. ?m&5 Iffi L^K 
14 0. ^SrvHUflWdBrr, «BS3^h<ofl£v\ 

LigESrHtTTft £ i: #T# ft . 
[0 0 94] 4*:. 3ai*5l{fJLiKttli:R«C 
til 5TMl/@^iHiU 7C*Tlfc3S»*T2k^)« 

«**t**< t i , %<Mk<r>mwm*®%t lt , t 

^Til«fl4B!^£**>ft4 5fcLTfc4V*. 
[00 9 5] ^-^3 14^IB»2r^^§iXTV^ 

*<0§iajL*J5rS^i:LT. 3 1 4<0lEiMPit 

B^&tfgT0£»5:&« 2^TfiSSri!'-t 

1.MZ7V&T 1 j&i^^-f , 4 fc, 23fcfeT 2 Sr^ffJtiS 
KteLTLad-Ifcifc^. 

[00 96] Bi(IBIfilK-fe>- , f9 0 3T , ^-^3 1 4<0® 

teSrtftas-?-* 4 o cm 7c*t i j^^or^sr* 

SS&fclMBUfcfcSfc:, *-?3 140gMa£ffitU 
7C*T 1 fcS3ft*T2 fc^ter^BT03&»*g»«f "Cf 

-i.it #T*# » 3£8S*T 2 #ttft 3 0 1 STlSt^* 1 -? 



ft 0 . fc ft * if OWB * Rfejh-T ft 

ft. WlPfl-X-f LfcHS 9 

3 1 40^^1?l?i§&&V^4 ?£t*Uf, -ecoft 
oaaW^Ktfx*)^ . ±*3r LT*#fi¥^**$;h.ft £ 
i>&V\ 

[009 7] ^X3 2^bu!B^^1 2Wim. #R§fiB£ 

saFtfUfcausu 3 1 4^ra&Bsiasrd«u 

A 1 6 1 ( H 1 Tv—jlT/MHSST'S ft 4 d Cf 
#tft3 0 lffi3S8?^Oit/t3 0 1 frt>ft.CD3m& 

T2cr>g:zzmmt,zmmx*z$>. tfz. zti^mmz 

4 0 , *«J "3 lf^3 0 1 *» ^^fe03<^*T 2 Ctc 

ftdfc^v^. 

[ 0 0 9 8 ] *M0 "9 ft. ^ •/ 3 1 CteB "9 
ft tt 4 4 £*r o TV * ft , ?Jcw*3aft^fc:#fB!l 
fcJ:0^*tTi4v^L. fin£a»<o*3aft»fc:*fc*>T 
^*-rft4dCLTi>4v^ 

[0099] 

l»*JS 1 t,ztm<r)%mz£ti\$. 7t&b 

zm&tn&wtizikw. Ltzifr&x'i> . w&<Vim<m 
tf®%x\ i>iximium$))mcr>m^. s^y^saj* 
mm Lmmzmm-t ft <i t #t# ft . 
[oioo] it*^2 izimottmzxtuf. 
<mm:&mt^&<vMi&ffimzW}±-f ft ^ k * 4 't 

fto 

[0101] ff^3t=IB«<^BJK4^ N 7E*i:3< 

Mktc^X. 3m&miKtX*ML%fr'?tzK), *«Hx 
t^tft* ^<OWB*B&±-*-ft £ i: * S T^ ft . 5 isycr, 
3Sm*?lffl L^K^S«^ft - 1 **T# ft . 
[0102] |fi5R3S4 lclB«W)»Wfc:J:iitf . *^$B5 

BfawwBT* ft . s ^ ^S3«i*5iffi L^a^^«-r 

ft^t* s T#ft. 

[0103] Wa»15tClEtt<0«^te4*U4. 11*114 
C85«<^)«BBi:lRl»<OSft«**-rftiJ*». ftftffi&m*- 

T#ft. $'»<?>3m&miiiLmw;zm®-t&z\ttfX' 
#ft. 

[0104] n^96 tlfiic^BJt4ix{±\ flJUH&o 

^a^s«-rftik^'T#ft. 
[0105] if*ia7 izimw&mzxtitf, 7c*^«t 

<^sas*§iajLss{ts:aflWft i twx-z ft . 
[0106] a*^8tciB«^Hjc4ii{f . mm& 

•TftCii:* J T#ft. 
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[Hi ] z <nwmmwmm 1 6 ?m%& i * a t 

[ H4 ] £ <r$m<rm&<mm i t* * £81*3 1 * a* t 

etas ] z cofttycvmmoBM i x-b h i # m t 

t kbjt*-* «hsbi . 

[ ei 6 1 i nfttycommcomm i t* « i # aj l 

ft sjBj-r I. #«m . 

[ 0 7 1 £ coftwcommcDBm i t* s i # as l 

[EI8] £<0«IH<o|ltt<OJBJBilT*43U«l*5l*aL 
[ H 9 ] £ coftWcommvBM 1 T* & £gft&9 1 # ffi L 

[Ell 1] i««^«attf>»lllTJb S3S8I&3I # a 
[Ell 2] Z<^ty<7>mtfcV>BBlX'h&3im&5\Zlii 

i m 1 3 ] £ <7mw<r>mfo<7>&m i & 38**3 i & aj 
[Eli 4] £^B^^jio^2T'^>s3c^*?i#aj 
[eii 5] z<m&<?m&mm.2X'b h?mm\ #ai 



[Ell 6] i<0«B^siM[OJB}B2T-*4S»*g|*ai 
LUS^fflft BHW 4 *HHH. 

[ hi 7 ] £ cr>wM<^>mm<mm. 2 -c* &£}**3 1 s as 
[ Ei 1 8 ] z^wmmt^mm 1 t***«*3!6 a 

[^^IttBJ] 

I £gi*3iasL§is 

3 0 1 ttjt 

9 IBWft* 

12 P<X 

12 2 jh^fe t 

14 

14 4 A/l^ 

149 K&m$s 

161 ^'Ja-A 
9 0 3 Bte-te 

I I fiinttm 

1 5 &tf gfttftfi 

2 2 CPU 

4 1 ' *&»)lfia 

4 2 ' *&t£f*£f!8 

1 ■ ^m^3\mLmm 

3 1 ^<y?;l/ 
T 1 7C& 

Til 7E*«Hffi (*^ffl!l) 

T12 Tt&iQmmm) 

T2 3S&* 
T2 1 3S^*S§B 
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